Immune response in a murine model of congenital toxoplasmosis: increased susceptibility of pregnant mice and transplacental passage of Toxoplasma gondii are type 2-dependent.
We used a model of acquired toxoplasmosis to study the immune response in pregnant BALB/c mice (IL-4+/+) and in pregnant transgenic IL-4-deficient BALB/c mice (IL-4-/-) during acute toxoplasmosis. Female BALB/c mice were infected orally by 20 tissue cysts of the avirulent PRU strain of Toxoplasma gondii on day 11 of pregnancy. Splenocyte cultures were used to explore proliferative responses and cytokine production in vitro. Parasite loads were determined in the lungs on day 7 post-infection and in the brain on day 30 post-infection. After infection, cultured spleen cells from pregnant mice produced more IFN-gamma (a Type I cytokine) and more NO than non pregnant mice, and the Type 2 response (IL-4 and IL-10) was weak. Although this kind of immune response may be required for mice to recover from toxoplasmosis, pregnant mice were more susceptible to infection than non pregnant mice, as illustrated by a larger parasite load in lungs and brain. Pregnant IL-4-/- mice showed lower susceptibility to T. gondii infection and a lower materno-fetal transmission rate (24% vs. 53% infected fetuses) without increased production of Type I cytokines (IFN-gamma and NO). These data indicate that Type 2 response plays an important role in increasing mouse susceptibility to T. gondii infection during pregnancy and that IL-4 and pregnancy-associated substances increase the transplacental passage of T. gondii.